born on 7 April 1860. Janies Adam senior was a man of energy and vision, and anxious to give his children the best education possible. Accordingly, he persuaded a few farmers around to combine with him to build a small school house at Kinmuck, and himself helped to maintain the schoolmistress by taking her in as a boarder at 5s. a week. Here young Jamie started his education which finally led to the brilliant academic career outlined above. Unfortunately his father died of pleurisy, following typhoid fever, at the early age of 43 before he could see the later successes of his son. After this tragedy, Mrs Barbara Adam, with splendid determination, carried on the business of the shop and, by her ceaseless efforts, brought up and started in life her six children. The full story of Dr James Adam's education and rise to fame and distinction as one of the greatest Platonists of his generation can be read in his wife's memoir of him prefixed to the published version of his Gifford Lectures at Aberdeen (delivered 1904-6) which appeared in 1908 as The religious teachers of Greece. It is well worth reading as an example of self-help and unremitting intellectual industry so characteristic of the intelligent and determined Scotsman.
On his mother's side, N. K's ancestry was very different. His mother, Adela Marion Kensington , was the youngest of ten children of Arthur Kensington who was for several years Fellow and Tutor of Trinity College, Oxford. One of Adela's brothers was Sir Alfred Kensington, eventually Judge of the High Court in the Punjab. Some of her ancestors were of Jersey stock (the Le Geyt family) and included at least two admirals.
N. K's future parents met as a result of Adela Kensington's becoming a pupil of James Adam when the latter took over some classical teaching for the young ladies of Girton College, Cambridge, of whom she was one. The story of their (quite literally classical) courtship, partly conducted during a tour of Greece, can be read in Mrs A. M. Adam's memoir of her late husband, already men tioned. James Adam was, by all accounts, a brilliant teacher whose overflowing vitality never deserted him in the lecture room. Though he could be a merciless critic of their work, he was warm-hearted and sympathetic in personal relations with his pupils. N. K. certainly inherited some of these traits, as will later appear.
Biographical Memoirs
A Cambridge childhood James Adam and Adela Marion Kensington were married in London in July 1890. They took a furnished house-18 Brookside, Cambridge-for a year, and then established themselves in St Giles' House, Chesterton Lane, Cambridge. There, their three children were born-Neil Kensington on 5 November 1891, Arthur Innes in 1894 and finally Barbara Frances (now Lady Wootton) in 1897.
N. K. was named after Mr R. A. Neil, Fellow of Pembroke College, Cam bridge, classical scholar and close friend and mentor of James Adam, and after his mother's family.
In 1900, the Adam family moved into Emmanuel House (the official resi dence of the Senior Tutor) in the precincts of the College. Lady Wootton, in her autobiographical book In a world I never made (London, Allen & Unwin Ltd, 1967) says, p. 29, this was 'a pleasant house standing at the end of a paddock where the undergraduates used to play tennis in summer, and over looking a small lake, part of which came actually within our own private garden. A little wooden bridge led over this to a small uncultivated island on which stood a splendid chestnut tree which grew level with our second-storey nursery windows'. Clearly this was an idyllic setting for growing and adventurous children.
N. K. tells us, in his very informative Personal Record for the Royal Society, that 'my parents' house was happy, prosperous and comfortable; my mother devoted herself to our education in a way which is not often equalled'. He says further that 'study was expected and taken as natural. I cannot remember the time when I began to learn Latin; and Greek followed very soon; indeed the present tense of Auco, repeated at high speed, was nursery "gibberish". My brother and I did not go to school, except for a few lessons in drawing, singing and dancing, till 9 or 10 years old, and my sister not till 13 or 14. My mother taught us up till that time, and herself learnt a good deal of science (mostly for my benefit) and mathematics; I owe not only a considerable classical back ground, but also my first grounding in mathematics, to her early training'. Lady Wootton reinforces this picture: 'Even the cat was called Plato. It was also a favourite theory of my mother's that the irregular verbs and similar monstrosities of Greek and Latin were best learned by the very young to whom they would have the same sort of appeal as nonsense rhymes.' She further remembers that although her father died when she was 10, 'it was already an established custom that I should read the New Testament aloud to him in Greek on Sunday evenings'.
N. K 's strong-minded, rather eccentric mother is worth a study in her own right, and indeed Lady Wootton has provided various details as well as those found in N. K 's Personal Record. Apart from her love of the classics and her knowledge of several modern languages, Mrs Adam had an intense love of music and was a good pianist. N. K. tells us he became used to studying (during his undergraduate days) with a background of Brahms, Beethoven, Cesar Franck or Dvorak being practised vigorously; indeed, he continues, 'even now I work most easily with a background of music'. For a time as a child he learnt the 'cello, 'but gave it up at about 11 years old'. A nice story of Lady Wootton's tells how Mrs Adam, 'in her old age, when family ties were no longer binding and money was less tight than it had been . . . used occasionally to make long sea voyages; and on one of these she was so much distressed by the quality of the light music provided for the entertainment of passengers that on her return home she sent the purser a set of Bach records for use on future trips'. Her daily reading of The Times newspaper from beginning to end was also noteworthy, and she believed its reports in preference to any contrary state ment broadcast on the B.B.C.
In 1901, N. K. started at his first school, St Faith's Preparatory School, a day establishment in Cambridge then owned by Mr R. S. Goodchild, a competent and energetic teacher of the classics. 'The only serious subjects of study were classics and mathematics, both very well taught; in the classics par ticularly a very high standard was expected.' One of N. K's friends there was Gordon Butler, son of the then Master of Trinity, and there were many others. Indeed, the Adam children lived a happy and energetic life in Cambridge. N. K. tells us, 'There was always plenty of fun, and society outside our own family; the parties, large and small, must have included a circle of 50 to 100, or more, Cambridge children, mostly of University dons, though not exclu sively so. At home our (possibly unusually developed) powers of talking non sense were rarely discouraged, and though good and considerate behaviour was insisted upon, there were few restrictions'.
For holidays, the Adam family, with two aunts (sisters of Mrs Adam) and often with other relatives and cousins, usually took a large country house for seven weeks in the summer; the last of these was in 1906 at Tyneham, near Worbarrow Bay in Dorset. After Dr James Adam's untimely death in 1907, joint summer holidays were still frequent until 1914, usually abroad, but the party was smaller. Earlier than this, a very pleasant trip recalled by N. K. in his Personal Record was a sea voyage from London to Marseilles and back in 1905, 'in the company of many distinguished scientific men. The outward voyage was timed so as to cross the track of totality of the eclipse of 1905, of which an excellent view was had. I shared a cabin with Professor H. E. Arm strong, who most kindly retained a friendly interest for the rest of his life. This was a pleasure trip, not a scientific expedition'. In 1905 N. K. gained a scholarship at Winchester College. In the first two years he took the full classical curriculum, for the third year, about half this, and for the two final years he dropped all classics and specialized in physics, chemistry and mathematics. He tells us that, 'mathematics was very well taught; in chemistry Mr Garbutt gave me and two others (the only three then specia lizing in science) a sound grounding; in physics the teaching was rather oldfashioned, but we had a well-equipped laboratory, and Mr S. A. McDowall, really a biologist but fresh from Cambridge, added a more modern approach to what physics we had done. In my last two terms, I took the zoology pre scribed for the 1st M.B.'.
In a characteristic passage, he adds: 'It may be worth saying that at scarcely any stage of my school education was any attention paid to impending exami nations by the masters, certainly not a trace of the modern training to pass these tests which were then regarded not as ends in themselves, but as reason able tests which any serious student should be able to take in his stride. In College at Winchester, the boys, or some of them, did work hard at revision, before any examination, sometimes getting up very early in summer for this purpose, but this was a self-imposed task; the masters were concerned with education, not with preparation for examinations.' This attitude to examina tions N. K. retained to the end and he would describe some of the candidates for Southampton University scholarship examinations in his later years as 'little parrots', and any of their masters who requested copies of past papers to 'spot' possible questions were likely to receive a very dusty answer! In 1918, Adam returned to biochemical work in Cambridge in F. G. Hopkins's department, and spent about two years studying the oxygen consumption of muscle and nerve. In 1920, he abandoned physiology and biochemistry and returned to chemistry. His reason for this change was his growing interest in Christian Science and a consequent reaction against a merely materialistic view of man's nature and functions. In a very moving and intimate passage in his Personal Record, N. K. discusses his change of views very fully. A portion of this apologia follows: 'I found it essential to regard man not as a complex material organism, but as the wholly spiritual expression of the infinite Divine Mind. I soon became satisfied that the real man's nature is wholly spiritual, and that whatever seems to be otherwise is an erroneous view of man. Holding this view, which appeared to be necessary for my health and happiness, I found early in 1920 that I should not be able to continue in my original intention of devoting my life to physiology; but that there would be less difficulty and incompatibility in my returning to chemistry. After some 43 years (1963) I have no doubt that the decision to abandon physiology was the right one for me. This does not mean that I think, in the present state of the world's thought and experience, that physiology and material medicine are not desirable; yet the door is open for people to take a less materialistic view of existence; and to learn, scientifically, more of God and His spiritual creation Man. ' According to the Personal Record, it was a suggestion of R. A. Peters that led N. K. to follow up Irving Langmuir's pioneer work (1916-17) on monomolecular surface films on water. Adam was attracted to this field mainly because these films offered a very simple method for measuring the shapes and sizes of long-chain organic molecules. He found his earlier thorough train ing in organic chemistry invaluable in this work, especially on the preparative side.
Sorby Research F ellow at Sheffield, 1921 -29 In 1921 , Adam was appointed Royal Society Sorby Research Fellow at the University of Sheffield and held the post for eight years. This provided an excellent opportunity for developing the work on surface films, including valuable modifications to the Langmuir trough technique for carrying out precise measurements on such films. This is dealt with in detail in a later section.
Adam became interested also in general problems of surfaces and capillarity, including the molecular mechanisms of surface tension and angles of contact. The view, frequently expressed at that time, that the surface of a liquid is covered with a differentiated skin, analogous to a stretched rubber membrane, seemed to him an impossiblity; and it was to clear up an ambiguity as to what would happen if surface tension became negative that he studied the curious phenomenon of 'Intertraction' which had been described by Sir Almroth Wright, about 1921. N. K. showed that this is not due to surface forces at all but to differences in the rate of diffusion of the solutes in two miscible liquids placed in contact.
In the work on monomolecular films, Adam had, from 1924 to 1928, the assistance first of J. W. W. Dyer, a previous colleague in the R.N. Airship Service, and later of G. Jessop. The latter was a very skilled instrument maker who later went to the Cambridge Instrument Co. Ltd.
The films were found to show phenomena in two dimensions analogous to evaporation in three dimensions. Moreover, they afforded a large amount of information not only on the shapes, sizes and orientation of molecules but also on the adhesive forces between them.
When the Sorby Fellowship ended in 1929, Adam spent nearly a year in writing the first edition of his classical and authoritative monograph The physics and chemistry of surfaces, published in 1930. An enlarged and mainly rewritten second edition appeared in 1938, and a third edition in 1941.
U niversity College L ondon, 1930-37
Early in 1930, Adam joined a small group of research workers in the Chemistry Department at University College London. This group of about six persons were Honorary Research Associates of the College, but were salaried research workers on the payroll of Imperial Chemical Industries Ltd. Until at least 1935, these researchers were left free to work on any lines of research they individually chose without any obligation to study technical problems of immediate interest to the firm. N. K. tells us, however, that he made contact with the principal research establishments of the great combine and, as a result of such contact with the Nobel (later called the Explosives) Division, he studied monomolecular films of derivatives of cellulose. Again, in connexion with some of the interests of the Dyestuffs Division, he undertook research on the wetting of solids by aqueous solutions of surface-active agents, and on detergent action. This work was done partly in collaboration with G. S. Hartley, at that time Several research students collaborated with Adam on the monomolecular film work; among these was J. F. Danielli, now a very well known biochemist Around 1936 , policy at I.C.I. underwent a change, perhaps partly dictated by the great depression in the 1930s and the resulting necessity to prune speculative research activities. In N. K 's case, this meant that the work on wetting and detergency, already mentioned, had to be abandoned for the time being at an interesting stage.
As a result of this change in policy, Adam was appointed, in a temporary capacity, junior lecturer in the Chemistry Department at University College, London. It fell to him to teach Intermediate B.Sc. Chemistry to a large, multi racial class of engineering students during the 1936-37 session. At that date, chemistry was a compulsory subject for engineering students at the Inter mediate stage. N. K. applied himself to this task with enthusiasm and attempted, while teaching the bare outlines of chemistry, to sh o w -sometimes in detail -how chemistry hears on the problems arising in the profession of engineering. Recalling these activities much later, N. K. told several good stories. On one occasion, while lecturing on gaseous diffusion, effusion etc., he noticed after some time that one student in the front row appeared to be lost. When ques tioned the young man simply said, 'Please, sir, what is an orifice ? a nice example of how careful a lecturer must be in the use of even the simplest terms. On another occasion Adam, having demonstrated the explosive character of a hydrogen-air mixture on a very small scale, was approached by an overseas student carrying a one litre volumetric flask. When questioned about his intentions he replied with a disarming smile: I want to make a beeg bang! In his Personal Record, N. K. says: 'This year's work proved most inter esting and enjoyable; and the class, drawn from a dozen different countries, appeared to enjoy it as much as I did. ' Before the end of his time at University College London, Adam was elected into the Fellowship of the Royal Society in 1935. In 1937 he became Professor of Chemistry and Head of the Chemistry Department at University College, Southampton. them sat only for the two year teachers' training qualification and did not graduate.
The original College buildings, on a narrow congested site in the High Street not far from the waterfront, had been abandoned in 1919 for a restricted range of new buildings on open land at Highfield about 2 miles north from Southampton town centre. These buildings, plus some semipermanent single storey brick structures behind them, were indeed ready for occupation in June 1914, but the outbreak of World War 1 had prevented this. Meantime, the buildings, augmented by a considerable number of wooden army huts, had been used as a military hospital from 1914-19. When the College moved in during 1919, it inherited these huts also.
Between this time and Adam's appointment, new permanent brick buildings had been provided for Botany and for Zoology and Geology, and for Physics, and for some parts of Engineering, and the impressive dark red brick block of the Turner Sims Library (1935) had been incorporated into the original 1914 range of permanent buildings and occupied a commanding site fronting this range. But behind this impressive facade, the single storey semipermanent brick buildings remained together with the now rather dilapidated group of wooden huts mentioned before, these arranged either side of a covered central spine-way.
In 1937, Chemistry occupied two of the single storey brick buildings, one containing the main general teaching laboratory plus stores, balance room, fume room, combustion room, the Professor's laboratory/room and one other small research laboratory, while the other contained the physical chemistry teaching laboratory, two research rooms, a dark room and a fair-sized depart mental library room. Chemistry had also two of the wooden Army huts-one (grandly called the Research Hut) was by now only barely suitable even as a crated apparatus store, while the other, called the Inter. Hut, was used for elementary laboratory teaching of Inter. B.Sc. standard, and its decrepitude almost defies description. The old benching housed in it had been brought up from the old College in the High Street and the benches leaned this way and that on the crazy, hummocked wooden floor, while gas, water and electric services were crude and unpredictable and a source of contant anxiety to the lecturer-in-charge and to the one storekeeper cum chief steward of the Depart ment and his youthful laboratory attendant, normally chosen from local schoolleavers by size, as he needed to be able to get inside the fume cupboards in the main laboratory to clean them! One of the present writers (K. R.W.) remembers being shown this frightful Inter. Hut at his appointment interview in July 1939, and when his face clearly expressed unconcealed horror at the sight, N. K. reassured him by saying that his plans for a new Chemistry building were ready and a start was to be made very shortly. World War II stopped all this, however, and, incredibly, this Inter. Hut was functional until 1948. In addition to the laboratories, Chemistry had also two raked lecture rooms and a small preparation room a little way distant on the first floor of the main College building.
In spite of the rather poor accommodation, the Chemistry Department had quite a good reputation, and the retiring Professor, Dr D. R. Boyd, a Glasgow graduate who had worked with Jacobson at Heidelberg, was an inspiring teacher, a sound administrator and had a reasonable amount of organic chemical research to his credit, all things considered. He had been at the College for 41 years (37 as Professor), and among a number of able students who had graduated from the Department over the years, the name of C. K. Ingold (1913) is pre eminent. Boyd was also Vice-Principal of the College for a time, and was in failing health when he retired, although he lived many years longer in quiet retirement in the New Forest.
From the time Adam accepted the Chair, and indeed until the end of World War II in 1945, the total academic staff of the Department (including himself) varied between five and six. Although the total number of full-time day degree students, including some 20 doing Inter. B.Sc. or something similar-e.g. 1st M.B., 1st L.D.S. or the Preliminary Scientific Examination of the Pharma ceutical Society-was only about 40 before the War, a good deal of evening class teaching of some further 40 or more so-called technical students was also provided by the Department since at this period the University College acted as the Technical College for Southampton and this arrangement continued well into the 1950s as far as chemistry was concerned.
The situation of the Chemistry Department at Southampton when Adam took over has been set out in some detail since the general conditions of the Department and the College made it imperative that the new incumbent of the Chemistry Chair should devote much of his time and energy to planning a new Chemistry building and to generally furthering the development and recovery of the College during a period of post-depression lean finance, near stagnation or even recession. Moreover, as Adam had been virtually a full time research worker for most of his career up till then, he had all the advanced lectures on physical chemistry (of which he gave the greater part) to prepare and develop ah initio. During most of his time as Professor he carried a very heavy lecturing load by modern standards including also advanced lectures to evening or part-time day students at various periods as well as those to the full-time day degree students. Furthermore, as an F.R.S. and thus a scientist of international standing, he could not entirely escape all the timeconsuming chores associated with such eminence. It is, thus, clear that N. K's life had to take an almost entirely new direction, and so his activities were largely drawn away from personal research into the other fields indicated. By the time he had coped with these changes, the outbreak of World War II once again imposed new restraints and new activities. After a time, owing to blackout and travelling difficulties, all the evening classes were transferred to Saturday afternoons and Sundays, and since Saturday morning was already a regular laboratory time throughout the Department, those lecturers with much (former) evening class teaching were now working a seven-day week, as well as enrolling as G.I.O.'s (including N. K.) and for firewatching. Later in the War, a fourth term was introduced for a year or two, embedded in the so-called Long Vacation.
During the War, purely academic research almost ceased, but in collaboration with the Chemical Defence Experimental Establishment at Porton Down, a very extensive study of the vapour pressures of chemical warfare agents was undertaken in case these substances should be used by the enemy. By 1945 a number of measuring devices were in operation at Southampton capable of covering the range of pressures from 10~6 to 1000 mmHg. N. K. arranged, superintended and coordinated this work, but the design, construction and operation of these instruments was mainly the work of E. W. Balson, a former student of the College and now on the Chemistry staff. His great skill as a mechanic and glass blower as well as his extensive knowledge of classical physical chemistry was invaluable in this work, much of which was published after the War (see Bibliography). Other members of the staff (including N. K.) helped in preparation and purification work, and also in some other preliminary investigations dealing with methods of protecting fabrics, leathers, etc. against penetration by chemical warfare agents. This latter work had later to be aban doned when teaching commitments became almost intolerably heavy for those mainly involved. Dr I. G. M. Campbell continued her well known studies on organic derivatives of antimony, including studies on potential sternutators containing antimony.
The College was very fortunate not to suffer any major damage during the heavy air raids on Southampton, though cynics believed that the Luftwaffe, seeing below them the gaggle of near-derelict huts, thought the place had been blitzed already! F rom College to U niversity, , and after After the end of the War in 1945, the expansion of the College became rapid, and new and greatly enlarged plans were drawn up by N. K. for the permanent Chemistry Department building. It was, indeed, providential that his earlier plans had had to be shelved since they would have been quite inadequate for the rapid growth of the Department which then took place and, indeed, still goes on apace. The first stage of the new plan-a large single storey laboratory to replace the Inter. Hut-was opened on an entirely new site in late September 1948, and a very considerable second stage followed in September 1952 . Thereafter, all the older Chemistry buildings were given up, with the exception of the old main laboratory (retained for teaching of Ancillary and Subsidiary level until 1962), and the rest of the Department now occupied the new build ings on the new site. These have since been overshadowed by a huge sevenstorey glass and concrete tower block designed and completed after Adam's time, in 1962.
Academic research soon got under way again at the end of the War, in physical, organic and inorganic chemistry. N. K. supervised the research activities of several able young graduates including those of D. G. Stevenson who continued N. K s earlier work on detergent action and who was financed by, and worked in the laboratories of, the British Launderers' Research Associa tion at Hendon.
In 1947, Adam was elected Dean of the Faculty of Science, a post of heavy administrative responsibilities that he held for 10 years until his retirement in 1957. Two of the heaviest of these were the selection among ever-increasing numbers of applicants for admission to courses in the Science Faculty, and assisting in the drawing up of regulations for the Faculty and for the now dawning University of Southampton, whose Charter was granted in April 1952. This followed after a 3-year period of 'special relationship' with the University of London during which boards of examiners, which included some Southampton academic members and some from London, set the Final Exami nation papers in some subjects for the Southampton students who, however, were still awarded London degrees, as before.
Again, until 1952 N. K. supervised the building of the new Chemistry Department already mentioned, and he was engaged also on the preparation of his large, lucid textbook, Physical chemistry which finally appeared in April 1956, although it was finished some two years earlier.
Scientific contributions
Adam s scientific reputation rests on two bases. The first is a series of papers concerned with surface films and the second is his monograph, The physics and chemistry of surfaces. So far as his published original work is concerned, Adam's contribution was not large. It was principally confined to the period not much longer than the decade which began at Cambridge, continued in Sheffield and ended at University College. Undoubtedly the largest part of this work was the fruit of his Sorby Research Fellowship at Sheffield.
Before his decision not to pursue research into physiology, Adam published two short papers in the Biochemical Journal They are nominally concerned with the respiration of tissue but they demonstrate quite clearly a well developed concern for precision in physicochemical measurements, for an adequate range of variables and for a critical and restrained attitude towards conclusions, lhey show already a sense of assurance and authority which characterized all Adam s published work.
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Films on water
There then follows the continuous series of twenty-one papers to the Royal bociety, all dealing with the structure of thin insoluble films on water. The approach, the method and the apparatus used were largely those of Langmuir and in so far as most of the papers in this series were largely an extension of the first, i.e. to other compounds, this, Adam's major contribution, appears at first to be a narrow one. In fact, they represent a remarkable achievement in terms of their significance to the study and acceptance of the shapes and sizes of individual molecules.
The experiment was basically very simple. A small quantity of an insoluble but surface active material, such as a long-chain fatty acid, was added to a large fiat clean surface of water. The surface or spreading pressure of the insoluble monomolecular film was measured directly by the lateral force it exerted on a barrier suspended in the surface. The Langmuir trough developed by Adam is shown in figure 1(a) . It required considerable skill and meticulous attention to cleanliness for reproducible results to be obtained. Eventually a much improved version of the Langmuir trough was developed (cf. figure 1(b) ). The edges of the surface film were contained by two delicate platinum strips and with this apparatus a precision of 0.01 dyne/cm was obtained. Some indi cation of the quality of Adam's work may be evident from figure 2 which shows the two-dimensional isothermals of myristic acid on water; it is doubtful whether there has been any subsequent significant improvement in such results. A range of ideal behaviour is visible where ttA = R T (7r is the surface pressure and A is the area) and the condensation of the film at lower temperatures is also clearly visible. The close analogy between two dimensional and three dimensional states of matter was evidently recognized and Adam gave a simple statistical mechanical derivation of the ideal surface velocities. Adam and his students made similar measurements on a wide range of organic compounds and in so doing they laid the foundations of the practice and understanding of detergency which in turn led to the creation of a major industry.
One further observation should be made on Adam's experiments and that is to note that very many of the materials studied by Adam were not easily prepared or characterized. Their separation and purification were themselves a considerable achievement of preparative organic chemistry: certainly it was a factor in the recognized reliability of Adam's studies.
Quite soon after their inception these studies gave rise to a striking result. For substances containing the following end-groups, the minimum area occupied The results confirm the theory of the structure of thin films on water as single layers of molecules oriented with their polar groups (or heads) in the water phase, and with the hydrocarbon chain at right angles to the interphase. It was concluded from the constancy of the cross-sectional area, which was inde pendent of the length of the hydrocarbon chain and of the nature of the endgroup that this indeed represented the cross-sectional area of the -CH2-group. Further evidence for this simple assertion came from studies of mole cules with more than one polar group. A triglyceride contains three acid residues, and hence three hydrocarbon chains; the glycerol portion of the molecule forms the polar end-group, and so the cross-sectional area would be expected to be three times the value for a single chain, 3 x 20.5 = 61.5 A2, provided the three chains were aligned parallel to one another. The value found by Adam, 63.0 A2, is so close to the predicted value that it was taken as strong confirma tion of the general theory, although in crystals of triglycerides the chains are probably not arranged in the manner postulated. Molecules of aromatic com pounds with -C6H 4.OH, -C6H 4.NH2 or -C6H 4.CO.CH3 as end-groups have a cross-sectional area, at zero compression, of about 24 A2. These sub stances will orient themselves with the -OH, -N H 2 or -CO.CH3 group in 16 water, and the deciding factor in the packing of the molecules will almost certainly be the size of the benzene ring, the cross-sectional area of which is therefore 24 A2. This value agrees well with that of the effective crosssectional area of a benzene ring in a crystal lattice as determined from X-ray measurements.
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Films on dilute acid In the course of his studies Adam made a more complete investigation of a curious phenomenon observed by Langmuir with films of saturated acids on dilute aqueous hydrochloric acid. The force-area curves for the condensed films were different from those observed with pure water surfaces, as is evident in figure 3 . The portion GH representing the film in its state of closest packing is the same for films on water and on extrapolation of this line still gives an area per molecule of 20.5 A2. The portion FG of the curve which does not occur with fatty acids on pure water extrapolates to give an area per molecule, independent of the length of the hydrocarbon chain of 25.1 A2. To explain these results Adam suggested that because of the acidity of the aqueous layer there is a tendency for the -COOH groups to be repelled from it, so that the first break in the curve represents the condition at which the 'heads' of the molecule, i.e. the carboxyl groups, are packed as closely as possible ( figure 4(a) );
the area cross-section of the -COOH group, on this theory, is then 25.1 A2.
On further compression the molecules rearrange themselves by pushing the end-groups further into the water and interlocking, so that the hydrocarbon chains are closely packed ( figure 4(b) ); the completion of this packing gives the second break in the force-area curve, and the area occupied per molecule is the normal value for the hydrocarbon chain (20.5 A2). By studying fatty acid films on a series of solutions, Adam and Miller (1933) found that the change from the close-packed chain to the close-packed head type of structure occurred within a small range of pH, generally between 6 and 8. In strongly alkaline solutions the area of closest packing is increased to over 30 A2 ; this was attri buted to interaction between cations and the heads. Curves similar to those given by fatty acids on dilute hydrochloric acid were obtained for the long-chain alcohols the first break occurring at 21.6 A2 with long-chain esters, the first break ('close packed heads' and ascribed by Adam to the area of the end-group) varied with the nature of the group, but the second break ('close packed chains') gave the same value for cross-sectional area in every case. In the films of acids, alcohols and esters, therefore, it was shown that the 'close packed heads' can be made to rearrange by increasing the compression but this was not always possible. As already mentioned, pderivatives of benzene have an area of 24 A2 per molecule, but this could not be decreased on further compression; the same applied to nitriles, for which the cross-sectional area of 27.7 A2 per molecule was attributed to the -CN group. Long-chain derivatives of urea (end-group -NH.CONH2) and of acetamide (end-group-NH.COCH 3) were shown to have a type of intermediate behaviour; above a certain transition temperature in the former case, and below a transition point in the latter, the substances give simple force-area curves like those of a fatty acid on water with a limiting area of 20.5 A2, but on the other side of the transition point the areas are 26.0 and 24.2 A2, respectively, per molecule.
It was on the basis of these studies that Adam developed his interest in other surface phenomena, such as contact angles and their progression. As the Bibliography will show, other papers followed spasmodically but none with the certainty and authority of the original twenty-one.
Adam's next main step was the publication of his monograph The physics and chemistry of surfaces. This was a masterly and comprehensive treatment of an area of physical chemistry which remains difficult to this day. The book was unique and has remained, even 40 years on, a classic and authoritative assess ment of surfaces. Adam was a voracious reader (as his personal library showed) and his book contains a great deal of information and very few errors. Adam's surefootedness in thermodynamics, as evidenced by his collaboration with Guggenheim, is a sine qua non for any student of surfaces and it could be said Adam's reputation rests as much on this book as on his other published work.
Adam's love of ducks continued to the end and is reiterated here simply to remind us that water does indeed run off a duck's back and that all wild fowl therefore require their feathers to be water repellant. Adam's concern for sea birds was one of the reasons for his writing the Royal Society's Report on The pollution of the sea and shore by oil. Considering its date, 1936, it is a prophetic document. But this and other papers on the applications of film spreading and detergency are not his great work.
That phrase ought probably to be restricted to the papers on surface films which showed that monomolecular layers could be studied in the laboratory and that they allowed the measurement of the cross-sectional area of molecules. The fact that these areas were close to those predicted by X-ray crystallography on the one hand and by the formulae of the organic chemists on the other gave the chemist much encouragement to build molecular models with confi dence such that nowadays a knowledge of the size and shape of molecules is shared by every chemist, even those at 'O' level. connected with surfaces and, as he says, 'was a compliment all the more delight ful for being a complete, quite unexpected surprise'. The moving spirit (and one of the editors) of this enterprise was Dr A. C. Riddiford, then Senior Lecturer in Physical Chemistry at Southampton.
In his later years, N. K. continued his interest in surface science, and still worked on projected revisions of his books as well as in reviewing publications in the surface field and giving advice on surface problems. He spent much time, too, on a careful study of Christian Science, on which he published several articles, some of which are included in the Bibliography.
Recreations
In his earlier years, N. K. played lawn tennis a good deal and was fond of swimming, but had few other sporting interests apart from sailing on which he was very keen. He owned a small yacht from 1937 to 1939 in which his wife and son accompanied him on weekend and holiday sailing in the Solent and nearby waters until the War stopped this. Sailing on the Norfolk Broads was also at one time a holiday choice, or a motor-camping trip with the family would be undertaken. He loved the open air and all unspoilt, quiet and remote country and sea especially if it had plenty of bird life-in particular ducks for which both he and Mrs Adam had a huge affection.
Personality-and some N. K. stories No account of the life and work of N. K. Adam could be considered as complete without some attempt to describe his eccentric, lovable, exasperating, explosive-indeed, quite unique-personality. In middle life he was an arresting spare figure of average height with ginger hair, a curiously puckish appearance and oddly quavering voice. He was usually dressed comfortably rather than elegantly, sometimes wearing boots and occasionally still the cycle clips he had forgotten to remove after his short bicycle ride from his home up to the College. His rolling gait reminded one both of a seafarer and of his favourite animal, the duck. He might emerge from giving a lecture, gown and coat thrown over arm, his glasses pushed up on brow, clutching a large wad of lecture notes and still wearing the beforementioned cycle clips. Passing a friendly colleague, he would nod gravely and say 'Quack', or sometimes might give a silent quack by apt use of thumb and forefinger. This technique he used also in long-winded or boring meetings, when he would look across the table to a sympathetic colleague, give the silent quack, push up his glasses on to his brow, thrust his thumb knuckles into his closed eyes and do a few moments of silent contemplation. He was not born on 5 November for nothing, and had a most impressive skill in losing his temper (sometimes one suspected synthetically, but then autocatalytically!) and his explosions were truly magni ficent though usually short-lived and were generally followed by a period of glorious sunshine signalled by a twinkle of the eye and his disarming boyish chuckle. These explosions could be provoked by inadequate practical tech niques of hapless students caught in the act as N. K. teetered through the laboratory on the way to his private sanctum; or they were aroused by any real, or imagined, folly of his colleagues, chemical or other, or especially by any apparently inadequate or dilatory response to reasonable requests on the part of the College or University administration no matter how exalted. Told by the Principal of the old University College to be quiet in a Senate meeting, N. K. promptly replied: 'I will not be quiet, Mr Principal, I am a Professor of this College and you are a mere administrator!' History is silent on the sequel. He might also leave an unnecessarily over-running or lengthy meeting with the announcement that Toy Town was on at 5.15 p.m. and he was off home to listen in ! But he was far from being irresponsible or merely infantile. He would attack with energy any proposal he believed detrimental to the good of the College (University) or his Department. An early suggestion by the then Vice-Principal that the College should leave Southampton and set itself up in a New Forest village for the duration of World War II provoked a stand-up slanging match between N. K. and this fellow Professor which nearly led to fisticuffs. As they took off their coats to do battle in the front hall of the College, a genial humanist colleague-chancing to pass by-managed to separate and pacify them before black eyes or bloody noses resulted.
On N. K's sanctum door in the old Chemistry building was the notice, 'Don't knock; walk in; beware strychnine on the mat'-this to poison mice and rats which on one occasion had invaded the Departmental library room and eaten some nutritious library bindings. To an overdeferential student of some 30 years ago he said one day: 'You may call me Prof. Adam, N. K. or old cock, but my name is not "Please Sir!" ' On the notice board in the old main laboratory a grubby notice remained for many years: 'Smoking is per mitted in the laboratory; whistling is not permitted.' Over the rather primitive blowpipe table for glass blowing in the same laboratory was an exhortation 'Stop saying/thinking CAN'T '.
To an erring colleague who had gone on holiday and forgotten to return some much used volumes to the Departmental library the Professor wrote a stinging letter ending 'You are nothing but a whited sepulchre with immoral pictures inside!' He was thoughtful of others' welfare. When he was lecturing to two advanced part-time students one evening in the early days of World War II, the air raid sirens sounded the alarm. He immediately donned his yellow G.I.O. helmet and addressed the young men: 'There are some large water baths in the cupboard over there; I advise you each to wear one to protect your heads.' The lecture then proceeded, all be-helmeted together.
He was fertile in expedients. When the Southampton gas works was hit during the air raids he obtained a huge cylinder of Propagas and connected it to the main laboratory gas supply. He modified a number of bunsen burners by covering the lower jets with hard wax, piercing a much smaller hole with a very fine sewing needle and replacing the barrels. Although the resulting flames were of moderate size only, they were reasonably hot and smoke free and enabled practical work to continue more effectively than with spirit lamps.
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Biographical Memoirs N. K. was ready for all eventualities. Lecturing to an advanced class one day for a double-period lecture with a short interval between, he asked a few searching questions during the first half and, disappointed by answers, said: 'Really you chaps will drive me to drink by your lack of knowledge of thermo dynamic principles!' After the interval, there appeared on the lecture bench a large bottle of beer, hastily obtained by the class from the Union bar. To chuckles from the audience, the Professor immediately produced the pair of pliers he always carried in his pocket, whipped off the crown cork most expertly and then announced: 'I can't manage it all-we must have a loving cup'. He took from the cupboard beneath the bench a fairly clean gas-jar, rinsed it, filled it with beer and passed it round the class with the blackboard duster as napkin. 'Thereafter', he said, 'the whole lecture went most swimmingly.' Inattention or laziness in lectures was anathema. If he made a mistake on the blackboard and discovered it himself before any of the members of the class, he would give them a piece of his mind in straight terms, ending up 'If you don't correct my mistakes before I notice them myself, I shall start making them on purpose!' Probably because of his classical background, N. K. had a clear, incisive and economical written style, and was thus expert at reducing academic prosi ness, vagueness, incoherence or mere gobbledegook to good, clear unambiguous terms. To a colleague who submitted the draft of an article to N. K. for his comments, he returned it marked like a tutorial essay: 'jS+ ; too prolix'.
One sees him still, sitting in shirt sleeves at his typewriter, ruffling his tousled hair as he began to work on some draft or report, fits of near irascibility alternating with Lewis Carroll-like scraps of spontaneous nonsense such as 'What is the plural of Portuguese-Portugeese ?' or 'Damn the thing, it's written "teachnical" for "technical" again'. Or he would snatch up and brandish his large cylindrical slide rule, and with a quack or two, plunge into some calculation, perhaps to confound the administrators with in due course.
Although so prone to explosions of temper, N. K. was no hater, and he would sometimes make peace with erstwhile savaged colleagues by bringing them a bag of cherries from the splendid tree in his garden or even a useful bucket of compost or some other little offering.
A visit to the Adam household for tea was sheer delight. The capacious house was very lived in and its walls lined with shelves and cupboards crammed with scientific and other periodicals and books. In the main sitting room a large, cheerful fire would be burning in cold weather, and the Professor's longjohns would be airing on a clothes-horse before it. These pushed aside, N. K. would toast some muffins or teacakes, pots of honey, jam or Patum Peperium would be in evidence, also one of Mrs Adam's excellent home-made cakes. She often arrived to officiate in gumboots and old mac. (sometimes even with souwester) straight from the garden and, being a very strict Christian Scientist, must not be asked how she was! Her quiet, dignified Madonna-like calm, her delightful smile and gentle gracious manner were the antithesis of the mercurial N. K., who, however, always seemed more tranquil and much less irascible in her presence.
One final picture comes from just a few years ago, when N. K., by now in retirement, strolled the 200 yards or so from his house up to Highfield Church for the University's Annual Commemoration Service-in full dress scarlet Sc.D. academicals, arriving, alas, just a little late. As he entered, the choir were singing 'As it was in the beginning, is now, and ever shall be'. There was no doubt at all that he greatly loved his last University, and that he himself had a secure place in the hearts of many of its older members who still speak of him with great affection and respect.
He was indeed a true academic eccentric of the old school, but, at the same time, a splendid and dedicated scientist, always valiant for academic freedom, truth and excellence, a careful and painstaking teacher, a selfless administrator, and a great colleague and friend.
A number of former colleagues and students of N. K 's have provided informa tion which has been very useful in compiling and checking the above account, particularly the Southampton sections. Special thanks are due to Dr I. G. M. Campbell, Mr E. Cartmell and Dr E. A. S. Cavell in this regard.
The photograph is by Polyfoto.
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B i b l i o g r a p h y
This list of his publications was prepared about July 1963 by Adam himself for his Royal Society Personal Record. It has been checked and corrected where necessary, and slightly rearranged to give a chronological sequence (to the nearest year) in each section. The list is believed to contain the bulk of Adam's scientific papers of any consequence.
